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passage of a fluid equipment which is a noise generating 
source. 

CONSTITUTION: Onto the inner wall of a curved 
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material 6 consisting of a soft porous material is 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2. **** shows the word which can not be translated. 
3 .In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] Noise-reduction structure of a fluid device of combining the acoustic material of the shape of 
a thin sheet which becomes the wall of curve passage, such as a blower and a compressor, jfrom a soft 
bodied porous material, and reducing the noise by air flow. 

[Claim 2] Said acoustic material is 200 micrometers of wire sizes. Noise-reduction structure of the fluid 
device according to claim 1 equipped with the l-5mm intermittent opening between the wall of ****** 
and curve passage, and textile fabrics with the textile fabrics which consist of the following nickel alloy 

lines or mild steel lines. 

[Claim 3] Noise-reduction structure of the fluid device according to claim 1 which is the textile fabrics 
with a thickness of 0.1 -7mm with which said acoustic material consists of fiber, such as a carbon fiber, 
rock wool, glass wool, ceramics, and synthetic resin. 

[Claim 4] Noise-reduction structure of the fluid device according to claim 1 which is the mat with a 
thickness of 0.1 -7mm with which said acoustic material consists of a carbon fiber, rock wool, glass 
wool, ceramics, synthetic resin, etc. 

[Claim 5] Noise-reduction structure of the fluid device according to claim 1 which is felt with a 
thickness of 0.1 -7mm which said acoustic material becomes fi-om fiber, such as a carbon fiber, rock 
wool, glass wool, ceramics, and synthetic resin. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the noise-reduction structure of a fluid device of 
continuing and reducing the noise in case the eddy which the fluid which flows fluid devices, such as a 
rotating type blower, a compressor, an internal combustion engine, a gas turbine, a steam turbine, a 
high-pressure fluid duct, an air-conditioning duct, and a jet-blast outlet diffuser, generates with change 
of the direction of passage, the cross section of passage, etc., and the eddy of a fluid collide with the wall 
of passage in an extensive band frequency region. 
[0002] 

[Description of the Prior Art] In fluid machineries, such as a blower, a compressor, a gas turbine, and a 
steam turbine, the flow of a fluid generates turbulence and the noise between a disk and casing. 
Although the configuration of an aerofoil is improved or porous materials, such as ceramics, are used for 
the aerofoil in order to reduce the noise, for acquiring target effectiveness, it is not very much. The noise 
is made much more easy for the miniaturization of a fluid device to cause improvement in the speed of a 
fluid, and to generate. The blower, the high-pressure fluid duct, the air-conditioning duct, the jet-blast 
outlet diffuser, etc. have twisted insulators, such as isobutylene isoprene rubber, a firing object, rock 
wool, or glass wool, around the peripheral wall by the fluid device which mainly treats air. 
[0003] As shown in drawing 5 , in the case of the sirocco mold blower, the blower 1 was held in the 
interior of a box 20, and it is filled up with the insulators 21, such as isobutylene-isoprene-rubber foam, 
rock wool, and glass wool, to the hollow part between the casing 5 of a blower 1 and the duct section 7, 
and the wall of a box 20. As shown in drawing 6 , in the case of the knee duct 17, the insulators 22, such 
as the above-mentioned isobutylene isoprene rubber or foam, are twisted around a peripheral wall, and it 
is arranging the streamlined fixed wing 25 in an elbow further. 
[0004] 

[Problem(s) to be Solved by the Invention] However, above-mentioned structure causes enlargement of 
a fluid device, the amount of the insulators 21 and 22 used also increases, the increment in cost is 
caused, and vibration generated when a fluid collides with a solid-state wall is not avoided. 
[0005] It is in the purpose of this invention offering the noise-reduction structure of the fluid device 
which eases vibration generated fi-om the coUision of a solid-state wall at the same time it suppresses 
vortical generating effectively and suppresses the noise by arranging the acoustic material which 
becomes the wall of passage from a porous material in view of an above-mentioned problem in the bend 
of the passage of the fluid device which is a noise emitting source. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the configuration of 
this invention combines the acoustic material of the shape of a thin sheet which becomes the wall of 
curve passage, such as a blower and a compressor, from a soft bodied porous material. 
[0007] 

[Function] The flow of a fluid colUdes with the wall of passage, generating turbulence and an eddy in 
the bend of passage, and generates the noise. In this invention, the acoustic material which becomes the 
wall of the bend of the passage of a fluid device, especially passage fi*om a porous material is combined. 
Since the acoustic material which consists of a porous material eases that the flow of a fluid collides 
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with the wall of passage and absorbs a viscous sub-layer, generating of the eddy of a fluid is suppressed 

and the flow noise of a fluid is reduced. 

[0008] 

[Example] Drawin g 1 is the side-face sectional view of the sirocco mold blower equipped with the 
noise-reduction structure by this invention. The sirocco mold blower 1 has the disk 3 of a cylindrical 
shape arranged in the interior of the casing 5 which makes a cylindrical shape mosfly. A disk 3 is 
combined with a revolving shaft 2 by the spoke which is not illustrated. The disk 3 equips hoop 
direction regular intervals with many wings (about 35 sheets), inhales air from the inlet port 4 (edge of 
space and a right-angled direction) of the both ends of a disk 3, and breathes it out to the periphery side 
of a disk 3. The air breathed out from the disk 3 flows to the connection duct which is not illustrated 
from an outlet 8 through the duct section 7 of ****** flow, casing 5, and one to the inner circle wall of 
casing 5, as an arrow head shows. Airstream collides to the wall of the duct section 7, and generates an 
eddy in the part from which the airstream inside casing 5 changes, i.e., the connection part of casing 5 
and the duct section 7. That is, airstream strikes the wall of the duct section 7, and when the eddy which 
this generates is grown or crushed, it generates the noise. 

[0009] This invention sticks the acoustic material 6 which becomes the wall of a part from which the 
airstream of casing 5 and the duct section 7 changes from a porous material, eases that airstream collides 
to each wall of casing 5 and the duct section 7, makes a viscous sub-layer absorb, and prevents vortical 
generating. Leader 6a of acoustic material 6 is constituted so that thickness may be gradually set to 
predetermined thickness t, so that leader 6a of acoustic material 6 may be allotted to the boundary 
section with the part from which the direction of airstream changes, i.e., the revolution style which 
meets the inner circle wall of casing 5, and the rectilinear-propagation style in alignment with the duct 
section 7 and a level difference may not arise between the inner circle wall of casing 5, and acoustic 
material 6. Die-length L of acoustic material 6 does not have change in passage, and is taken as the 
section until airstream is stabilized. 

[0010] It is almost ineffective even if it prepares acoustic material in this part in the example of 
illustration by partial (nose) 7a of the root with the casing 5 of the duct section 7, since it is [ that 
airstream is not continuous and ] irregular. 

[0011] Acoustic material 6 is 200 micrometers of wire sizes. It joins together so that a l-5mm 
intermittent opening may consist between the wall of ****** and the duct section 7, and textile fabrics 
with the textile fabrics which come to compose the following nickel alloy lines or mild steel lines. 
Acoustic material 6 is textile fabrics with a thickness of 0.1 -7mm it is thin from fiber, such as a carbon 
fiber, rock wool, glass wool, ceramics, and synthetic resin. In the case of felt or a mat, the thing of one is 
used by l-7mm in thickness. Moreover, Nitto of acoustic material is sufficient. 
[0012] The airstream which flows into the method of the outside of a path out of the rotating disk 3 
carries out ****** revolution at the cylinder-like casing 5, and collides with acoustic material 6 to the 
duct section 7 at the time of the other side. Acoustic material 6 prevents the direct collision with 
airstream and the wall of the duct section 7. acoustic material 6 - the collision of airstream - receiving - 
- a part of air ~ complicated debt ****** - it leads to a thin path and eases. Therefore, the airstream 
from a disk 3 can suppress vortical generating for the soft bodied porosity material near the wall of the 
duct section 7, turns into acoustic material 6 and rectification uniform between Lines a, and goes straight 
on to an outlet 8. 

[0013] On the other hand, in partial (nose) 7a of the root of casing 5 and the duct section 7, airstream 
stagnates and the field where the air rate of flow is slow and where a pressure is high is formed between 
the lines b in alignment with the periphery side of a disk 3. Although the big eddy 3 1 as shown in 
drawing occurs between the low voltage field between Line a and acoustic material 6, and the high- 
pressure field between Line b and a disk 3, since differential pressure is solved by the connection duct 
extended from an outlet 8, while an eddy 31 flows a connection duct soon, it disappears. 
[0014] As shown in drawing 2 , in the case of the sirocco mold blower which is not equipped with the 
acoustic material 6 by this invention, airstream collides to the wall of the duct section 7 on the 
revolution direction outside. That is, airstream strikes the wall of the duct section 7, generates the noise, 
and generates the small eddy 32 of a ****** infinite number in the wall of the duct section 7 at 
coincidence. 

[0015] Drawin g 3 is the side-face sectional view of the knee duct 17 equipped with the noise-reduction 
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structure by this invention. Each sense of the inlet port 14 of a duct 17 and an outlet 18 Ues at right 

angles, although ON **** air collides to an outlet 18 to the wall of a duct 17 in the middle of other, the 

wall of the outlet side of a duct 17 has acoustic material 16 combined by the perimeter side from an inlet 

port 14 to a duct 17, the colHsion of airstream is eased, and generating of an eddy and the noise is 

suppressed. Leader 16a of acoustic material 16 is constituted so that a level difference may not arise 

between the walls of a duct 17, and thickness may tum into predetermined thickness gradually. 

Therefore, the aerofoil 25 of a streamline shape as shown in drawin g 6 becomes unnecessary. 

[0016] Table 1 shows the result of the comparative study of the sirocco mold blower equipped with the 

following acoustic material 6 by this invention, and the sirocco mold blower which is not equipped with 

acoustic material, the sirocco mold blower 1 used for the exam ~ the wing of a disk 3-35 sheets and 

blast weight 8m3/min it is . The noise meter (A scale is used) and frequency analyzer installed in 

500mm upper part of the outlet 8 of a blower 1 were used for measurement of the noise. 

[0017] Acoustic-material A mold Rigid-body wall made from mild steel (with no acoustic material) 

B mold Carbon fiber felt with a thickness of 7mm (14.14g) 

C mold Felt of a stainless steel extra fine wire with a thickness of 7mm (66.3g) 

D mold Stainless steel mesh #180 (lOg) One sheet E mold 100 micrometers of wire sizes Nitto of the 

following stainless steel extra fine wires (16.7g) 

[Table 1] The comparative study result of a blower A mold B mold C mold D mold E mold Noise level 
dB (A) 79.1 77.4 78.2 78.0 In the sirocco mold blower equipped with 78.5, next the acoustic material by 
this invention, in the condition of having rotated the disk 3, and the condition of not rotating a disk 3 
The noise when passing the **** white noise attached with a loudspeaker from an inlet port 4 to the 
passage of a blower was measured, respectively. A measurement result is as in Table 2. 
[0018] 

[Table 2] A measurement-of-sound-level result B mold C mold D mold E mold White noise dB (A) 1.7 
0.9 0.1 0.6 Sirocco mold blower dB (A) 3.8 2.1 0.4 The noise in case the air sent out from the disk 3 
which rotates from 2.0 or more test resuUs occurs in the duct section 7 is ** which covering a large 
frequency region with acoustic material 6, and decreasing sharply divides. Although the reduction 
effectiveness of white noise in the condition (when there is no airstream) of not rotating a disk 3 is not 
remarkable, it tums out that the noise-reduction effectiveness in the condition (when there is airstream) 
of having rotated the disk 3 is remarkable. 

[0019] In addition, since there is no generating of the eddy accompanying airstream when a frequency 
compares the noise level (dB) measured with the noise meter when passing a 5kHz wide range white 
noise to the passage of an inlet port 4 to a blower from lOHz by the comparative study of the sirocco 
mold blower equipped with acoustic material 6, and the sirocco mold blower which is not equipped with 
acoustic material without rotating a disk 3, most differences of noise level are inside ****. 
[0020] Drawing 4 expresses the frequency-analysis measurement result of the noise when passing air, 
respectively to each passage of the sirocco mold blower equipped with the acoustic material 6 of B mold 
by this invention, and the sirocco mold blower which is not equipped with acoustic material. 
[0021] The sirocco mold blower equipped with the acoustic material 6 by this invention continues 
throughout lOHz - 5kHz compared with what is not equipped with acoustic material, and it tums out that 
noise level can be reduced. 
[0022] 

[Effect of the Invention] Since the energy to which the flow of a fluid strikes the wall of passage when 
this invention lined the acoustic material which becomes the wall of the passage of fluid devices, such as 
a blower and a duct, from porous materials, such as felt and textiles, as mentioned above is absorbed and 
vortical generating is suppressed, the flow noise is reduced sharply. 

[0023] acoustic material - **** -- it is easy to be thin and sticks on the wall of passage, compared with 
what combines an insulator with the outer wall of the passage as for which excitation is carried out by 
the collision of the flow of a fluid, and holds down the noise, since there is little amount of the 
ingredient used, cost is reducible, and since a dimensional change is not brought to the appearance of a 
fluid device, installation space is reducible. 


[Translation done.] 
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